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ranges of
observations wer

water temperature; the average depth at which the
¢ made ; and the mean temperature of the air:
Temperature of water for December, 1886,

Temperature | ! i Meun-
ut botton, ! Ad".":'l‘l"!s'“ tempera-
Station, o —. Range. fe(:'(x and ilur?oﬁ'.'he
i N air a
Max. i Min, | tentha, 'i stntion.
RN . :
< [ - . c
Michigan @ 30.7 | 28.6 2.1 10.4 19.9
Alpe::;u, Goorf;h\ 49.6 | 37.2 12.4 S.0 412.6
U nore, Maryl 44.5° 34.1: 10.4 11,9 3.3
B?lck 1slund, Rhode Jsiand 48.5 l 35.2 - 13.3 8.3 34.0
B Ot on, Massnchusetts ... . LERUTIUDOUER RPIRPOIIO %
Bo:fn.lo, New York 34.0 | 32.2 ] 1.8 13.8 23.6
Bu by Fort, Washington Tervitory 49.7 46.2 l 3.5 15.4 47.5
Can Y Keye, Flovidi wewce.esn, 6211 4961 125 7.7 54.4
(‘Il.; *1eston, Senth Caroling., 55.0 [ 8.0 7.9 36.5 | 48.4
oh:lcowuguc, Virginin ... 49.5 ! 29.7 ! 19.8 3.1 36.4
ghicﬂb"" Iinoisb......... 33.2 32.0 ; 1.2 7.9 25,0
(3lov01“““' Ohtoc..... 36.0| 32.0 | 4.0 13.4 25.3
Detroit MACTHEUI dvreierrerereiees crrnvernosnnaneessnenesfeorsrsnssnnionsessraess saqerssssseajesnsssorns e
puluth, Minncsotn e.. 35.6 { 34.1 | 1.5 10.6 .9
Fscﬂn“b“' MICHIZRNA e eeerranineniicierarsons soraisarnssfonnransecosianiaranan, PPN [T STN [T,
G‘ 1veston, TOXUR ... 64.2 | 53.6 10.6 13.8 56.2
G:nnd Haven, Michigan f. 32,91 32.0 0.9 17.6 22.5
J&ckgonvﬂln, Florida ... 59.0 | sI1.6 744 18,0 I 52.8
Koy Wost, Flovida......eeeee 76.5 ! 65.0 11.5 18.4 i 67.5
Mackinaw City, Michigan g... 36.6 | 32.8 , 3.8 9.3 22.6
Macon, Fort, North Carolina 56.9 | 4.7 | 122 14.7 | 45.2
Marquenc, Michigan Q... 35.2 | 31.4 3.8 11,74 15.6
Mgb“ﬁ Alabama o, 5.9 45.8. 11.I 15.9 ; 48.9
New London, Connccticut .. 47.0 { 37.5 | 9.5 11.4 29.9
New York City ... 45.3 ! 24.81 10.5 14.9 30.8
Nerfolk, Virginia 46.3 | 29.8, 16.5 16.3 37.7
Poasacoln, Florida 67.1| 50.9 ] 16.2 . .
Portland, Maino., 42.9 [ 30.0 12.9 .
Portland, O(x)-ﬁon:l 47.9 | 44.2 i 3.7 ,
vk, Ohlod...coviiiiiiniiniinii e cereenee
g::dﬂrunciﬂ(:(), Califo 0.9
Savannah, Georgia.. 1.2
;l‘oled"' Ohio d.....

a Frozen from 2d to 6th aud from 16th to 3st.
b Frozen, sth to roth and from the 17th to 3ist.

« KFrozen sth, 6th, 7th, and from 27th to 31st.

d Frozon throughout the month.

e Frozen from sth to 318t

fFrozen from 27th to 3ist.

g Frozon 2d, 3d, 4th, and from the 15th to 3ist.

i Frozen from 18th to 24th and from 26th to 31st.

PRECIPITATION.
[ Fxpressed in inches and hundredths.)

rrhe distribution of rainfall over the United States and
Canada for December, 1886, as determined from the reports of
about five hundred and eighty stations, is exhibited on chart iii.

The précipitation of December, 1886, is nearly normal in all
parts of the ecountry, except in the Gulf and south Atlantic
states and along the Pacific coast. In the Gulf and south At-
1antic states the precipitation of the month is largely below the
normal; within these districts three statious only, Charlotte,
New River, and Wilmington, North Carolina, show an excess
of precipitation; at all other stations the monthly precipita-
tion ranges from one-half to one-seventh of the normal. The
;pverage precipitation for December, 1886, at Signal Service
stations in the east Gulf states is only one-half the normal,
and in the west Gulf states the average is less than one-third
of the normal. Along the coast of Washington Territory and
Oregon very large departures in excess of the normal occur,
and in California large deficiencies. The rainfall of the west-
ern part of Washington Territory and Oregon deserves special
mention, several stations reporting over fifteen inches; at
Neab Bay, Washington Territory, 30.70 inches of rain fell,’and
at Tatoosh Island, Washington Territory, 25.84, which is 14.82
in excess of the normal.

The following are some of the most marked departures from
the vormal precipitation at Signal Service stations:

Above normal, Below normal,

Tuches. Inches.
‘fatoosh Teland, Washington Ter, Shroveport, Luntsiant ..o, [T 4.81
Olympla, Washlngton Torritory Little Rock, Arkausas ... 4.08

Portland, Ovegon ........... Vicksburg, hlusluslppl...

.9t
Eastport, Mainoe............ Los Angeles, California gg;
Block Island, Rhode Islund. Palestine, Toxas ............ 3.10
Coeur d'Alene, Idaho San Franclsco, California ...,.,........... 2.86

DEVIATIONS FROM AVERAGE PRECIPITATION.

The following table shows, for certain stations, as reported
by voluntary observers, the average precipitation for the month
of December for o series of years, the precipitation for Decem-
ber, 1886, and the departures from the average:

£3 s -
&Sy S 1 o=s | &
- . | 980 ok | 8K =
Stution, County. - 2= I 2 . =
P £S5 | ER i gsB ot £
P ets “ el I| _
et - —
Arvkeansas ! Tnches ' Inches. | Incles.
| ECTU IS § 31 1 OO TR Boone., 4.78 5 : .51 — 3.27
C
Fail Brook . Sun Diogo.. 2.42 10 0.30 .l — 2.12
SACIAMONtO,iviiieniniens ] Snerament 4.60 a 2,13 | — 2,47
Counecticnt, H H |
Cuntaun * o] TPt e i 3.63 25 \ 2,71 | — 0.92
Narttords ... .| Hartford.., . 3.65 15 ¢ 4.64 !} 0.98
Middletown #. .| Middlesox. . 374 28 | 5.72 | 1.9
Wallingford #,... Now Haven coeinnee. | 4.18 28 | 6.77 | 2.59
Nlinois, : B
Unlona. e ivieianinnninnes; 3.25 I 3.2 V.00
.1 Coles... 3.21 6! x.Sg - 1.33
I'eorin ..| Peorin 2.41 30 o.89 , — t.gz
Niley..  McHenry . 2.00 26 1.3 — 0.87
|ycumore.... De Kalb ..., 2.75 o 1.45  — 1.30
Indiana. ; 1 R
Lanfuyette .o iiiioinnnncenans Tippecanoe ... ... seeuesl 3.02 71 1.96 | — 1,006
Lognusport. [T TN . 2.52 32! 0.85 . 1,67
VEVILY crererenrrnenunsonaoones o] Switzorlnnda.. . 4.12 21 | 2,8 | — 1.23
Towa, ! l .
Mot ticellO., ovennnseesorneotonnes voee] JONUE occiviiriaenneneaee i 2.40 33! 0.84 1 — 1.56
Kansas. i ! |
Indopendence. Montgomery ........ PN . 2.39 14 0,65 | — I.gg
Lawrence, Douglas.... 1.6; 19 ; o.(s)g — o.
Wollingtor o] Sumuner. 0.93 8 0,08 | - o.90
Yates Centro. .| Woodson.. 1.45 7! 0.49 | — v.96
Luwisiana. i : i l
Grand Cotean ! Saint Landry el 6.76 3 3.26 | = 3.50
| KeBUEHCE coararvarassesssasen: 3.70 48 , 4.68 ; :t 0.98
PenobBCotueeeenuiniensss ! 3.98 18 5 6.38 | 4 2.30
.| Havford.... { 3.52 16 f 4.22 i + o.70
Cambridge » Middlesex 3.71 46 { 5.04 . 1.23
Chestnut Hill Middleso 3.35 11, 5.82 ; 2.47
Framinghawm # Middlese 3.47 12 5.17 [ 1.70
Lnke Cochitunte .| Middleso 3.51 | 35 5.67 2.16
Lowell* . Middlesox 3.25 62 4.94 1.69
Lynn # . oonnneienireneinsenens Essox .... 2.76 12 5.75 2,99
Mystic Luke # .| Middlese. 3.01 11 | 4.68 1.67
New Bodford # Bristol... 4.12 74 6.78 2.66
Somorsot ....... ...| Bristol.. 3.24 16 | 5.54 2.30
Springfiotd # .| Hampden.. 3.51 29 H 8.76 0.25
Walthaw *,.... Middlesex.. 2.95 I .35 3.30
Williumstown *............ Borkshire.... 2.63 18 | 4.04 1.41
Nevada, H !
Criraon CILY ienernen e QFBIIDY oriscaves vevesanens 2,00 8 0.72 : — 1,28
Netw Brunswick. : !
Saint Johin ¥, vnnieninnenn, Bnint John..cecrrerarsvanes 4.67 26 | 6,81, - 2,14
New Nawmpehire. ] |
Concord # Merrimac.... 2.87 30 3.30 | - 0.43
Grafton 2.08 I 21 1.99 ¢ — 0.09
New Jeraey. ! !
Sotth OPRUEG.......vireieeie e, EHBEX corviceisvannanaenennes 3.75 " 17 3.55 ' — o0.20
New York. H i !
Factoryyloe.. .vovvveeennnnn.. Tiogn 1.41! 5 0.77 | — 0.64
Palormo....... Ol .................... Oswego .... 3.97 ! 33 2.97 ' — 1.00
io ) i
WRUHOON tiicviieriararaeeriierienannn, Fultod...ooiveeeeennenn. 2.32 ! 14 3.07 ' + 0.75
Pennaglvania. i !
DYBOTTY cevnveee wnvnninene vonnnevesy WIYNO wvvernvenereeeiineneens 2.54 | 18 2,32, —
y South Carolina. w . 54 I 3 ! ©-32
SURCHUIB ruerrerrerreerreranrcranns AR TTTTTY 7T SRR 3.41 6 2,56 . — 0.85
Texus, . - ,
New Ulblen, voivriciiornnnnnne Anstina e 4.59 14 0.97 | — 3.62
Vern : . 1
Lunonhurg # EsgoX ....... 2.94 ! 38 .40} .46
Nowport # ..| Orloans ... 2.83 i 12 :25.81 ! i- g.gz
Btraftord... L Orvange 3.20 [ 12 2,70 | — o.50
Bird's Nest . Nortbampton .70 : 18 .25 ¢ .
Dale Enterp Rockingliwm g.x7 ’ 6 2.15 i ;_9
Variety Mills, Nelwon .. 3.77° 8 3.06 | — 0,91
Wytheville ..., Wytho 2.94 22 3.35 { + o0.41
"est Virginia. i [
HeIVOIN covrnrereraenrnneenneineonnnne Randolph.. 4.51 10 4.57 | + o.06
1 I !
* ll‘ml_n the “Bulletin of the New Rng.leu-ul Blett;;)i:«;l-()g-lca-t—l s_o&ny_"_—~ o

The following notes on the precipitation of December and
the year 1886 are given by voluntary observers :

Illi1w1's.——Rilpy_, McHenry county: during the past twenty-six years the
December precipitation was the greatest in 1863, total for month, 4.16 ; it
was least in 1874, total, 0.48; during 1886 rain fell on cighty-one days, snow
on forty-three days ; total precipitation of the year, 81,24, which is 2.94 be-
low the average of the past twenty-five years; in that time the largest annual
precipitation occurred in 1881, total, 47.22 ; the least in 1874, total, 24.86,

Sandwich, DeKalb county: the precipitation of 1886, 27.41, is 18.20 below
the average of the past thirty-five years; the precipitation of 1868, 1877, and
1878 is less than that of 1886, the fall for those years being respectively 286.75,
28.50, and 21.01.
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Indiana.—Logansport, Cass county: since 1854 the greatest December pre-
cipitation, 5.99, fell in 1881; the least, 0.85, in 1886. )
Towa.—Monticello, Jones county: the precipitation of the year, 29.40, is
7.60 below the average of the past_thirty-three years ; in that time the largest
December precipitation, 6.99, fell in 1856 ; the least, 0.65, in 1867.
Kansas.—Lawrence, Dougluss county: the precipitation of the year, 24.25,
is 11,02 below the average of the past nineteen years, it ig also the smallest
annusl precipitation in that tine.
Massachusetts.—Somerset, Bristol county: the precipitation of the year,
46.86, is 1.50 above the average of the past sixteen years. -
New York.—Palermo, Oswego county: the precipitation of 1886, 31.10, is
5.80 below the average of the past thirty-three years; the total depth of
snowfall, 76.75, is 20.00 below the average of the same time.
Ohio.—Wauseon, Fulton county: the total precipitation of the year, 30.38,
is 8.38 less than the average of the past fourteen years, it is also the smallest
in that time; the snowfall of the month, 19.90, is nearly double the average
for December, . .
Virginia.—Dale Enterprise, Rockingham county: during the past six years
the heaviest December precipitation, 5.04, fell in 1884; the least, 0.13, in
1882. The following t,agle gives the total precipitation and depth of un-
melted snow for each year from 1880 to 1886, inclusive:

I Precipitation.

Yeurs, I |
! Rainfalland Spows, aggre-

; moltodsnow, - gate depth.
i .
Tuches. Tuches.
37.13 ¢ 52
38.61 : 20
s6.o1 : 45
37.42 - 3
S1.00 ' 2
47.37 22
73.41 58
49.57 , 37

_W)-'the—nlie W)the county: the total precipimtion of the year, 404;,_1;4_6_6
above the average of the past twenty-two f'eurs. .

Variety Mills, Nelson county: during the past eight years the greatest De-
ceraber precipitation, 6.29, fell in 1881 ; the least, 1.80, in 1880 ; the precipi-
tation of?the vear, 48.73, is 0.43 above the average for seveu years, it is also
the greatest in that time ; the least, 31.69, fell in 1879,

In the following table are shown, for the several geographi-
cal districts, the normal precipitation for December; the
average for December, 1886, and the excess or deficiency as
compared with the normal :

Average precipitation for December.

)
. As\‘roru;lzus for Dec.,
, gnal-Service ob- | g
* servations, l Co:g’:‘”";gagf
Districts, . with theaver.
¥ . ! age forsovera)
oOr Bov- o, years,
oral yeary, Foriss. <
1
O : .
Inches. . Inches. Inches,
New England............. 4.41 . 5.31 0.90
Middle Atlantic States 3.50 - 3.77 0.27
South Atlantic 8tates 4.25 3.90 | — 0.35
Florlda Poninsula .. 2.48 2.29 — 0.19
Eastern Guif Btates 5.31 2.80 . —a2.51
Western Gulf 8tates .......coooenvvvvenennnnninne 4.30 1.30 — 3.00
Rio Grande Valley 1.69 0.38 — 1.31
Tenunessee... ........ 4.47 3.23 — 1.24
Ohio Valley .... 3.04 z,gg — 1.39
Lower lake reg 3.04 2, — 0.16
Upper lake region 2.32 1.62 — 0.70
Extreme northwest....... 0.60 0.54 —~ 0.06
Upper Missisaippi Valley .. 2.16 1.17 — 0.99
Missouri Valley . 0.90 0.76 — 0.14
Northern slope 0.92 0.84 — 0.08
Middle slope... 1.16 0.27 — 0.89
Southern slope . 1.26 0.01 — 1.25
Southorn plateau ... ot 1.36 0.16 - 1,20
MiddIo platent....ceeerrerivennencrraeeniene - 1.33 1.05 ; — 0.28
Northern plateau ! 2.27 3.59 | 1.32
North Pacific coast regioun.... . 8,32 10.73 : 2.51
Middle Pacific coast region... 3.98 2,59 ¢ — 1.30
Bouth Pacific coast region. 2.11 0.12 |
: 1

— 1.99

Moutgomery, Alabama: on the 5th light snow began at
11.25 a. m.; at 1.30 p. m. it began falling heavily and con-
tinued until 5 a. m. of the 6th. This snow storm was heavier
than any other that has occurred in this city; the depth in the
vicinity of the Signal Office was eleven inches; reports from
places outside of the city show a depth of from fifteen to eighteen
inches. Railroad travel was interrupted and street cars were

blockaded. The snow on the ground did not all disappear until
the 11th.

Mobile, Alabama: light rain fell during the night of the
3d~-4th and at intervals throughout the 5th. About noon the
temperature began falling rapidly, the thermometer indicating
39°.7 at 3 p. m. High northerly winds prevailed during the
night of the 4-5th. Light snow began falling at 5.20 a. m. of
the 5th and continued at intervals throughout the day ; total
snowfall one-half an inch; the storm was accompanied by high
northwesterly wind and low temperature.

Livingston, Sumter county, Alabama: on the 4th and 5th
snow fell to a depth of two inches and did not disappear until
the atternoon of the 6th.

Pensacola, Florida: light rain fell during the afternoon of
the 3d and until 5 a. m. of the 4th; shortly after midnight a
heavy southeasterly wind set in, maximum velocity thirty-
seven miles per hour. High wind and rain prevailed during
the 5th, with low temperature and ice forming on calm water.
Light snow fell from 4.25 to 8.20 p. m., average depth one and
a half inches.

Forsyth, Mouroe county, Georgia: on the 4th, 5th, and 6th,
cold weather with sleet and snow prevailed ; several years
bave passed since snow has fallen here so early in the seasoun.

Charleston, South Caroliva : the mornjng of the 6th opened
with snow, which melted as it fell, and continued until 11 a. m.
This is an unusual phenomenon for this region and was the
first snow storm of any consequence that has-occurred in
Charleston for many years. The stormm extended over the
whole state; in somedistricts the snow did not melt but lay on
the ground six or eight inches deep for several hours. ,

Columbia, South Carolina: during the 5th and Gth a very
heavy sleet prevailed in this vicinity, and all objects were cov-
ered with ice from ene to two inches in thickness. The city
street railways were obliged to suspend travel on account of
the ice. Reports from various parts of the surrounding country
indicate that the storm was general, in some places heavy snow
fell instead of sleet. It is stated that considerable apprehen-
sion was felt by farmers for the safety of their cattle, as in this
state but few cattle are housed.

Asheville, Buncombe county, North Carolina : snow fell dur-
ing the 5th and 6th to a depth of twenty-six inches. The
weight of snow crushed the roof of the Asheville tobacco works,
ruining a large stock of tobacco; the roofs of several other
buildings were broken in by the snow,

Norfolk, Virginia: at 9.30 p.m. of the 6th light snow began
falling, becoming heavy after midnight and continuing until
7.26 a. m, of the Tth. This was the heaviest snowfall that has
occurred in this section of the country for several years and,
being accompanied by high northerly winds, drifted to a con-
siderable depth, causing a suspension of travel on the street-
car lines. :

Lynchburg, Virginia: snow began falling at 8.15 a. mn. of the
4th and continued until the morning of the 5th, when it was
accompanied by sleet and rain; during the night of the 5-6th
heavy snow fell. The total depth of snowtall during this storm
was thirteen inches. Trains on all roads passing through
Lynchburg were delayed several hours. Reports show a very
beavysnow in all parts of thestate,especially in the mountainous
portion. During this storm very low temperature prevailed,
and the James River at this point was frozen from bank to -
bank and remained so until the 14th, when the ice broke up.

Wytheville, Wythe county, Virginia: snow began falling
during the morning of the 4th and continued until the after-
noon of the 6th; total depth'sixteen inches. The roofs of
several old buildings were crushed by the weight of snow.
During the storm a number of sheep in the southern part of
Fauquier connty perished.

Petersburg, Virginia: snow fell on the 6th to-the depth of
fourtecn inches. On the 7th street cars were obliged to
suspend travel. Considerable damage was doue to roofs by
the weight of snow. The Appomattox River at this point was
frozen over, impeding navigation for several days.
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Chattanooga, Tennessee: snow began falling during the
- afternoon of the 3d and coutinued throughout the 4th and
until the morning of the 5th. Heavy snow fell during the
reater part of the 4th, with the temperature below freezing
all day; total depth of snowfall thirteen inches. This storm
was an unusual phenomenon for this section of the country: a
similar snow stormn has not occurred during the past thirty
ears. Street cars ceased running on the early morning of the
4th, and all trains arrived four to twelve hours late. Heavy
snow fell also during the morning of the 6th.

Knoxville, Teunessee: the first snow of the season, and
the heaviest that has occurred in this section for many years,
began at 12.50 a. m. of the 4th and coutinued falling heavily
antil 10.30 p. m. At 12.10 a. m. of the 5th light snow began
falling and continued at intervals throughout the day, the
total depth for the two days was twenty-two and a half inches.
All trains arriving on the 5th and 6th were several hours late,

" and many house roofs in the city were broken in by the weight
of the snow.
* Mewmphis, Teunessee: light snow fell at intervals during the
3d to a depth of five inches; snow fell also on the 4th and
sth. The street car tracks were obstructed by the heavy fall,

The dates on which snow fell in the various districts are as
follows:

New England.—1st, 2d, 3d, 5th to 31sf.

Middle Atlantic states.—1st to Tth, 13th to 20th, 22d to 31st.

South Allantic states.—2d to 10th, 13th to 21st, 234, 25th to
28th, 31st.

Fast Gulf states.—3d to 6th.

West Gulf states.—3d, 4th, 5th.

T'ennessee.—3d to 6th, 15th, 31st.

Ohio Valley.—1st, 3d to 6th, 10th, 13th to 31st.

Lower lake region.—1st to 7th, 11th, 13th to 31st.

Upper lake region.—1st to 5th, 11th to 13th.

Extreme northwest.—2d, 3d, 7th, 10th, 11th, 13th, 14th, 16th,
17th, 18th, 20th to 26th, 28th to 31st.

Upper Mississippi valley.—1st, 3d, 4th, 10th to 31st.

Missouri Valley.—2d, 3d, 4th, 11th, 12th, 14th, 16th, 17th,
'18th, 20th, 21st, 23d to 31st.

Northern slope.—1st to bth, 10th, 11th, 13th to 18th, 20th to
31st.

- Middle slope—2d, 3d, 4th, 10th, 11th, 12th, 15th to 23d, 25th,

26th, 27th, 20th, 30th, 31st.

Southern slope.—4th, 30th, 31st.

Southern plateau.—9th, 10th, 11th, 30th, 31st.

Middle plateau.—8th to 13th, 16th, 17th, 20th to 26th, 28th
to 31st.

Northern plateau.—11th, 14th, 16th to 31st.

North Pacific coast region.—6th, 9th, 10th, 11th, 20th, 21st,
22d, 25th to 29th.

MONTHLY SNOWFALLS,
[ Expressed in inches and tenths.)
Pite following stations report monthly snowfalls of two inches
Or more:
Alabama.—Montgomery, 11; Livingston, 2,
Arizona.—San Simon, 3.
Arkansas.—Lead Hill, 2.6.
California.——Summit, 34; Fort Bidwell, 15.5;
Truckee, 8; Emigrant Gap, 6; Boca, 4.
Colorado.—Denver, 10.8; Pike’s Peak, 8.1; Montrose, 7.
Connecticut.— North Colebrook, 38.5; Wallingford, 23.5;
Hartford, 17.5; Unecasville, 16; New Haven, 13.3; Bethel,
12.8; New Londoun, 10.
Dakota.—Deadwood, 17.6; Fort Yates, 16.5; Fort Buford,
11.1; Webster, 8.4; Bismarck, 8.2; Yankton, 5.6; Hurov,
" 4.9; Fort Totten, 4.3. '
Delaware.—Cape Henlopen, 4.
District of Columbia.—Washington City, 16.6; Kendall
. Green, 6.5
Georgia.— Athens, 4.5,
Illinois.—Windsor, 13.5; Sycamore, 13; Rockford, 10.8;

Cisco, 11;

Pekin, 10.5; Chicago, 9.8; Sandwick, 9; Charleston, 7.6; Mat-
toon, 6.8; Anna, 6.2; Caivo, 6.1; Springfield, 5.

Indiana.—Logansport, 19.8; La Grange, 17.2; Angola, 16.2;
Delphi and Farmland, 13.2; Columbia, 13; FFort Wayne, 12.5;
Spiceland, 11.2; Marion, 10; Lafayette, 9.4; Mauzy, 9.2;
Indianapolis, 9; Richmond, 8.4; Huntingburg, 5.7; Suuman,
5.6; Conuersville, 5.4; Worthington, 4.9; Princeton, 4; Blue
Lick, 3.8; Jeffersonville, 3.4; Franklin and Degonia, 2.5;
Bloomington, 2.4.

Towa.—Dubugue, 13.7; Keokuk, 12.2; Fort Madisou, 9.5;
Des Moines, 9.2; Independence, 8.4; Bancroft and Muscatine,
8; Cresco, 6; Mouticello,5.9; Davenport, 5.7; Cedar Rapids a, -
3.5; Cedar Rapids b, 3 to 4.

Kansas.—Emporia, 5; Salina, 3.5; Globe and Concordia,
2.5; Lawrence, Wyandotte, and Wakefield, 2.

Kentucky.—Richmond, 10; Frankfort, 5.5; Louisville, 2.

Maine.—Orono, 38.6; Portland, 25.6; Gardiner, 24.2; Bar
Harbor, 19; Eastport, 15.6.

Maryland.—Woodstock, 14.5; Fallston, 14; Baltimnore,10.2;
Cumberland, 9.

Massachusetts.—Salem, 29.5; Blue Hill Observatory, 29;
Tauuton, 28.9; Wood’s Holl, 27.7; Worcester, 24.4; Miitoun,
24; Westborough, 23.5; New Bedford and Williamstown, 21.5;
Dudley, 21.1; Fall River, 21; Princeton and Somerset, 20;
Boston, 18.5; Leomiunster, 17; Amherst and Mount Nonotuck,
16; Chicopee, 13; Vinyard Haven, 12.2; Holoyke, 11.1; North
Truro, 10; Nantucket, 5.6.

Michigan.—Thornville, 28; Peutwater, 2¢; Traverse City,
23.5; Kalamazoo and Mottville, 22; Marquette, 21.1; Detroit,
20.8; Hudson, 20.5; Swartz Creek, 20.2; Alpena,17.8; Grand
Haven, 15.1; Lansing, 14.2; Port Huron and Birmingham,
13.2; Manistique, 9; Mackinaw City, 8.1; kscanaba, 6.4.
Minnesota.—Duluth, 9.3; Saint Paunl, 7.4; Saint Vincent,
2.8.

Montana.—Helena, 20.2; Fort Assinaboine, 11.2; Poplar
River, 10; Fort Custer, 9.1; Fort Maginnis, 3.5.

Missouri.—Saint Louis, 7.4; Centreville, 4.1; Central Col-
lege, 2.2

Nebraska.—Fremont, 16.3; North Platte, 14.2; Geuoa, 9.7;
Valentine, 8.4; Hay Springs, 7.7; Marquette, 7.4; Create, 5.3;
Tecumseh, 5; Stockham, 4.2; Brownville, 4. .

Nevada.—Otego, 4.2; Toano, 3.8; Palisade, 3; Tacoma,
2.2; Halleck, 2.

New Hampshire.—Mount Washington, 38.1; Nashua, 26.8;
Antrim, 25; Berlin Mills, 22.

New Jersey.—Dover, 20.7; South Orange, 16; Moorestown,
15; Roseland, 14.5; Beverly, 13.8; Paterson, 135; Clayton,
8.5; Atlantic City, 8; Upper Monteclair, 2,

New Mexico.—Santa Fé, 4.3,

New York.—Oswego, 29.4; Buffalo, 24.9; New York City,
21.9; White Plains, 21; Palermo, 19.5; Humphrey, 17.5;
Auburn, 14.5; Setauket and Cooperstown, 13; Rochester, 12.5;
Ithaca, 12.2; Albany,11.1; Menand’s, 11; Le Roy, 10.9; Penn
Yan, 8.5; Factoryville, 7.9.

North Carolina.—Flat Rock, 20; Weldon, 9.5; Chapel Hill,
9; Statesville, 6; Lincolnton, 5.5.

Ohio.—Cleveland, 20; Wauseon, 19.9; Sandusky, 19.3;
Hiram and Tifina, 18; Toledo, 17.8; Garrettsville, 16.5;
Napoleon, 16.4; Tiflind, 15; North Lewisburg, 13.8; West
Milton, 10; Columbus, 9.9; College Hill and Jacksonborough,
7; Westerville, 4.3; Portsmouth, 3.6; Yellow Springs, 3.1.

Oregon.—Lakeview, 7.8.

Pennsylvania.—FBrie, 24; Dyberry, 18.5; West Chester and
Phillipsburg, 18; Bethlehem, 17; Easton, 16.7; Grampian
Hills, 16; Catawissa, 13.3; Wellsborough, 13.2; Drifton, 11.2;
Fallsington, 10.5; Zionsville, 10.1; Quakertown, 10; Phila-
delphia, 9.6; Wilkesbarre,9.5; Blooming Grove, 9.4; Wysox,
6; Pittsburg, 4.4. )

Khode Island.—Lonsdale, 20.7; Pawtucket, 19.4; Narragan-
sett Pier, 12.6; Block Island, 12. :

South Oarolina.—Spartanburg, 8.6; Pacolet, 5.5.

Tennessee.—Greeneville and Jonesborough, 36; Rogersville,
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27; Parksville, 26; Knoxville, 25.4; Grief, 24.5; Fostoria-,land Albany, 4; Auburn and White Plains, 3; Brooklyn, 2;
20; Howell, 17.5; Manchester and Andersonville, 15.5; Far- i Rochester, 1.7; New York City, 1. ) .

mingdale, 15; Chattanooga, 14.8; Beech Grove, 14.5; Cooke-'  Ohio.—Wauseon, 16; Sandusky, 12; Elyria and Tiffina, "
ville, 13; Savannah, 12; Careyville, 11.5; Ashwood and Hur-:9.5; Napoleon, Tiffin ), Toledo, and Cleveland, 8; Hiram, 6;
ricane Switch,11; Bolivar and Waynesborough, 10; Riddleton, | Garrettsville, 5; North Lewisburg, 4; West Milton, 3; Jack-
8.2; Hohenwald, 8; Florence Station, 7.6; Memphis, 6.7;{sonborough, 2; College Hill, Columbus, and Westerville, 1

Milan, Austin, and Sailor’s Rest, 6; Covington, 5.5; Dickson, |
4.3; Nashville, 4.2; McKenzie, 4; Waverly, 3.8; Trenton,:
3.2. :

Utah.—Salt Lake City, 5.6. i

Vermont.—Strafford and Luuenburg, 29; Newport, 22.2;,
Post Mills, 21; Poultney, 18.3; Burlington, 17, :

Virginia.—Marion, 39 ; Wytheville, 27; Rappaliannock, 22.8; |
Dale Enterprise, 17; Lynchburg, 13.3; Accotink, 12; Uni-!
versity of Virginia, 11.8; Variety Mills, 11.2; Norfolk, 9.2;"
Chincoteague, 4.1; Cape Henry, 4. |

Washington Territory.—Fort Spokane, 14.5; Walla Walla, !
8.7; Bainbridge Island and Pysht, 6;: Tacoma, 2.5. :

West Virginia.—Middlebrook, 36; Helvetia, 27; Port An-!
geles, 6.1; Parkersburg, 3.

Wisconsin.—Milwaukee, 19 ; Fond du Lac¢, 16.5 ; Manitowoc,
12.2; Delavan, 11.2; Green Bay, 9.2; Madison and Prairie du
Chien, 9; Embarras, 7.1; Wausau, 4.5; La Crosse, 4.1.

Wyoming.—TFort Laramie, 7.5; Fort Bridger, 5.7,

DEPTH OF UNMELTED SNOW ON GROUND AT END OF MONTH.
[ Fxpressed in inches and tenths.]
Colorado.—Denver, 3; Pike’s Peak, 2.5; Montrose, 2.
Qonnecticut.—North Colebrook, 9; Hartford, 3; Bethel, 2;
" New London, 1; New Haven, 0.5.

Dakota.—Richardton, 12; Webster and Deadwood, 8; Bis-
marck, 7.7; Fort Totten, 7; Yankton, 4.7; Huron, 4.

District of Columbia.—Kendall Green, 0.4; Washington City,
trace.

Idado.—Boisé City, 0.3.

Illinois.—Pekin, 9; Charleston, 7.5; Peoria, 7; Sycamore,
6; Sandwich, 5; Collinsville and Windsor, 4.5; Mattoon, 4;
Springfield, 2; Cairo, 0.1.

Indiana.—Logansport, 12.6; Mauzy, 9.2; Indianapolis, 3.8;
Sunman, 0.5; Jeffersonville and Butlerville, trace.

Towa.—Bancroft, 10; Keokuk, 8.3; Dubuque, 7.5; Fort
Madison and Independence, 7; Cresco, 5; Monticello, 4;
Davenport, 3; Cedar Rapids, 2.5; Des Moines, 2.

Kansas.—Globe, 0.5; Wyandotte, 0.3.

Kentucky.—Richmond, 0.5; Frankfort, 0.3; Louisville, trace.

Maine.—Orono, 15; Gardiner, 7; Portland, 3; Bar Harbor
1; Kastport, 0.5.

Maryland.—Cum
and Baltimore, 1.

Massachusetts.—Princeton, 12; Amherst a, 6; Amhberst b,
‘Worcester, and Williamstown, 5; Somerset and Blue Hill Ob-

)

berland, 3; Woodstock, 2; New Midway"‘

‘ney

servatory, 4; Dudley, Fall River, Taunton, Boston, and Mil-
ton, 3. l

Michigan.—Thoruville, 20; Swartz Creek and Manistique, !
18; Hudson, Kalamazoo, Pentwater, and Traverse City, 12;|
Lansing and Grand Haven, 11; Port Huron, 10; Marquette, !
8; Detroit, 6; Alpena, 4; Mackinaw City and Escanaba, 3. |

Minnesota.—uluth, 12; Saint Paul, 10; Saint Vineent, 2.

Montana.—Helena, 12; Poplar River and Fort Assinaboine,
10.8; Fort Custer, 8.

Misgouri.—Saint Louis, 6; Central College and Conception, |
1; Centreville, 0.4,

Nebraska.—Genoa and Hay Springs, 6; Crete, 5.3; Fremont
and Tecumseh, 5; Marquette and Valentine, 3; Brownville,
2; Stockham, 1.5; North Platte, 0.5.

New Hampshire.—Mouunt Washington, 22; Nashua, 10.

New Jersey.—South Orange, 3; Dover, 2; Beverly and
Moorestown, 1; Upper Montclair, 0.5; Paterson, 0.2; Clayton,
trace. :

New York.—North Volney, 12 (in the woods); Oswego, 9;

Palermo, 8; Le Roy, 6 to 8; Cooperstown, Factoryville, and

- Ithaca, 6; Humphrey and Buffalo, 5; Menaund’s, Penn Yan,

Yellow Springs, 0.5.

Pennsylvania.—Easton, 16.7; Dyberry, 10; Grampian Hills,
9; Wysox, 8; Wellsborough, 5.6; Hrie, 4; Catawissa and
Phillipsburg, 3; Drifton, Wilkesbarre, and Zionsville, 2; Falls-
ington and West Chester, 1.5; Pittsburg and Philadelpbia,
0.5; Quakertown, trace.

Rhode Island.—Block Island, trace.

Vermont.—Newport, 20; Strafford, 18; Post Mills and Poult-

13; Charlotte, 10 to 12; Burlington, 3. :
% irginia.—Rappahannock, 3; Accotink and University of
Virginia, 1; Dale Enterprise, Marion, and Variety Mills,
trace.

Washington Territory.—Iort Spokane, 6; Walla Walla, 4.

West Virginia.—Middlebrook, 16; Helvetia, 1.

Wisconsin.—Milwaukee, 11; Fond dun Lac, 9; Delavan, 8;
Embarras and Green Bay, 7; Madison, 6; Prairie du Chien,
5; Wausan and La Crosse, 4.

HAIL.

Portland, Maine: on the 1st, between 1 and 2 a. m.,a heavy
thunder-storm, moving from the southeast to the northwest,
passed over the city. The electrical part of the storm was quite
severe for this season of the year, and one person was killed
by lightning. Hail, the size of robin’s eggs, fell from 1.25 to
1.30 a. m.

Hail is also reported to have occurred, as follows :

Arizona.—Prescott, 10th.

California.—XKeeler, 9th.

Colorado.—Colorado Springs, 18th.

Indian Territory.—Fort Gibson, 3d.

Kansas.—Salina, 11th ; Yates Centre, 12th ; Dodge City, 14th.

Louisiana.—Liberty Hill, 17th ; Shreveport, 23d.

Maryland.—Emmittsburg, 29th.

Massachusetts.— Ambherst and Dudley, 31st.

Michigan.—~Kalamazoo, 13th. -

New Jersey.—Moorestown, 6th, 7th, 21st; Beverly, 6th, 26th,

|31st; Dover and Upper Monteclair, 31st.

New York.—Setauket, 5th, 7th, 31st.

North Carolina.—Raleigh, 5tb ; Weldon, 5th, 6th.

Ohio.—Jacksonborough, 14th, 17th; Garrettsville, 31st.

Pennsylvania.—Bethlehem, Quakertown, and Zionsville, 31st.

Tennessce.—Chattanooga, 4th.

Virginia.—Chincoteague, 5th; Dale Enterprise, 18th, 30th,
31st; Bird’s Nest, 20th.

SLEET.

Sleet fell in the various states and territories during the
month, as follows:

Arkansas.—Little Rock, 3d, 4th, 28th, 29th.

Connecticut.—New London, 5th, 7th; New Haven, 7th;
Bethel, 31st.

Dakota.—Tort Totten, 10th, 13th; Yankton, 12th.

Georgia.—Augusta, 3d, 4th, 5th; Atlanta, 4th; Milledge-
ville, 4th, 5th.

Illinots.—Springfield, 23d; Cairo, 28th,

Indiana.—Indianapolis, Butlerville, Mauzy, Sunman, and

Vevay, 31st.

ITowa.—Keokuk, 23d.
Kansas.—Concordia, 12th; El Dorado, 30th; Leavenworth,

:30th, 31st.

Kentucky.—Louisville, 17th, 30th, 31st; Frankfort, 29th,

30th.

Maine.—Eastport, 16th,
Maryland.—Emmittsburg, 29th.

Massachusetts.—Vineyard Haven, 5th; Worcester, 12th. -
Michigan.—Grand Haven, 13th,
Nebraska.—Genoa, 16th.
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Nevada.—Winnemucea, 29th.

New Hampshire—Mount Washington, 25th.

New York.—Albany, 1st, 8th, 3lst; Setauket, 7th, 3lst;

ew York City, 15th, 31st; Palmyra, 31st.

North Carolina.—Wilmington and Charlotte, 4th; Weldon,
3153;hio.—North Lewisburg, 1st; Cleveland, 13th, 14th, 3lst;
Ccincinnati,’ 17th ;, Portsmouth, 17th, 31st; Columbus, West
Milton, and Yellow Springs, 31st.

Pennsylvania.—Philadelphia, Gth;

jonsville, 31st. .

Rhode Island.—Block Island, 7th.

Tennessec.—Nashville and Milan, 28th.

Virginia.—Accotink, 5th; Variety Mills, 5th, 6th, 29th, 30th ;
Lynchburg, 5th, 29th, 30th, 31st; Norfolk and Cape Henry,
gth ; Chincoteague, 6th, 29th, 30th.

Washington Territory.—Walla Walla, 19th, 27th to 31st;
Port Angeles, 25th; Pysht, 26th.

Franklin, 30th, 31st;

Table of excessive and greatest monthly precipitation Jor December, 1886.
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WINDS.
The most frequent directions of the wind during December,
1886, are shown on chart ii by the arrows fiying with the wind;
they ave also given in the table of miscellaneous meteorologi-
eal data. In the Missouri and upper Mississippi valleys,
P akota, and Minnesota, the wind blew mostly from the north
or northwest; in the Lake regions the prevailing direction was
west; in New England and the middle Atlantic states, north-
west. In other portions of the country the winds were vari-

- able.

HIGH WINDS.
[ miles per howr.]

Wind-velocities of fifty or more miles per hour were recorded
during the montl, as follows:

Mount Washington, New Hawmpshire, 84, nw., 1st; 84, nw.,
2d; 83, w., 3d; 89, w., 4th; 54, se., Tth; 78, nw., 8th; 76,
nw., 9th; 99, nw., 10th; 98, nw., 11th; 54, s., 13th; 84, w.,
14th; 71, sw., 15th; 92, nw., 16th; 94, nw., 17th; 50, sw.,
18th; 70, w., 19th; 78, w., 21st; 56, sw., 23d; 64, sw., 24th;
100, nw., 25th; 87, w., 27th; 77, nw., 28th; 78, w., 20th,

Pike’s Peak, Colorado, 54, w. and nw., 1st; 62, nw., 2d; 58,
n., 3d; 66, w., 9th; 74,n., 14th; 58, nw., 15th; 72, nw., 16th;
76, w., 20th; 72, nw., 22d; 70, n., 23d; 76, w., 24th; 50, w.,
25th; 80, w., 26th; 72, nw., 27th; 56, nw., 28th; 64, w., 29th;

" 58, w., 30th; 56, n,, 31st.

Cape Mendocino, California, 50, se., 5th; 76, se., 6th; 72,
se., Tth; 60, se., 8th; 64, se., 10th; 72, se., 11th; 52, se., 12th;
65, se., 27th; 88, s., 28th; 70, se., 29th; 56, se., 30th; 52, se.,
31st.

Fort Canby, Wushington Territory, 50, se., 7th; 50,s., 12th;
50, s., 13th; 50, se., 15th ; 58, s., 28th.

Block Island, Rhode Island, 51, ue., 6th.

Chincoteague, Virginia, 52, nw., Gth.

Nantucket, Massachusetts, 50, ne., 7th.

Tatoosh Island, Washington Territory, 51, se., 12th.

Fort Assinaboine, Montana, 52,s., 13th.

Fort Maginnis, Montana, 52, w., 13th; 54, w., 19th.

Valentine, Nebragka, 56, nw., 14th.

Fort Elliott, Texas, 52, nw., 14th.

Sandusky, Ohio, 52, n., 15th.

Fort Totten, Dakotu, 50, sw., 20th.

Fort Buford, Dakota, 50, w., 20th.

Kitty Hawk, North Carolina, 52 ne., 25th.

INLAND NAVIGATION.
STATE OF WATER IN RIVERS AND HARBORS,

Heavy ice formed on the Mississippi River in the vieinity of
Cairo, Illinois, on the 1st. Owiug to the low stage of water
in the river, and its consequent liability to freeze quickly, the
Anchor line of steamers went into winter quarters as they ar-
rived at this port. On the 4th the river had become covered
with heavy ice from the mouth of the Ohio to Saint Louis. At
Bird Point, Missouri, the junction of the Mississippi and Ohio
Rivers, the ice had been forced up to snch a height around the
¢ cradles 7 that the transfer steamers were unable to reach their
wharves. Owing to the low stage of water in the river several
steamers were aground a short distance above Cairo on the
same date; on the 14th the river was reported by steamboat

.l men to Le lower than at any other time during the past five
-1 years, and many old wrecks were visible that had not been

seen since their destruction. Heavy floating ice passed down

-l the Ohio and Mississippi Rivers at Cairo every day of the
.|month; on the 30th it became heavy enough to impede navi-

gation. At Saint Lonis, Missouri, river navigation was sus-
pendod on the lst on account of low water and floating ice;
during the afternoon of the same day the Mississippi River
was gorged with ice at Warsaw, Illinois, and the Illinois River

8 | at Boardstown, Illinois. The observer at Saint Louis, Missouri,

states that the Mississippi River was lower during the first tive
days of the month than at any other time since river observa-
tions have been made; after the 6th it began rising and on the 19th
was 7.9 feet above low-water mark. On the 6th the ice gorged
at South Saint Louis, causing a rise of five feet at points imme-
diately above; the gorge did not break until 4 p. m. of the
10th, and resulted in x rapid decline in the river at this point.
Large quantities of ice passed down the river every day of the
mouth. At Dubnque, Iowa, vory low temperatures prevailed
during the 1st, 2d, and 3d, and ice began forming rapidly on
the Mississippi River at Dubuque, on the 1st; on the 3d the
river was covered with ice of such thickness as to allow ve-
hicles to cross from one side to the other,

Navigation on the Hudson River became practically closed
for the season about the Gth; on that date the ice in the river,
from Rondout northward, ranged from two to six inches in
thickness and ice men were already at work filling their ice-
houses. All the freight and passenger steamers plying be-
tween Now York City and poiuts north of Poughkeepsie went
into winter quarters about the 4th. The propeller ¢ Newburg ”
left New York City on the 27th for Newburg, but became fast
iu the ice when two miles north of Cold Spring, New York,
and was obliged to return.

Duluth, Minnesota: the water in the harbor became frozen
over on the 5th and ice began forming along the lake shore
on the same date. A field of ice was observed on the 16th near
the south shore; it continued to extend until the 2ith, when
it was within a mile of the north shore, and at the end of the

month had nearly covered the lake,



